BACKGROUND Plant-based diets are recommended for coronary heart disease (CHD) prevention. However, not all
P lant-based diets have been associated with a lower risk of various diseases (1) (2) (3) , including coronary heart disease (CHD) (4) (5) (6) (7) (8) (9) , the leading global cause of death (10) . However, these studies suffer from key limitations. With the exception of a recent investigation (3) , prior studies (4) (5) (6) (7) (8) (9) have defined plant-based diets as "vegetarian" diets, which constitute a family of dietary patterns that exclude some or all animal foods. As recommendations based on incremental dietary changes are easier to adopt, it is important to understand how gradual reductions in animal food intake with concomitant increases in consumption of plant foods affect cardiovascular health. Additionally, in studies of vegetarian diets, all plant foods are treated equally, even though certain plant foods, such as refined grains and sugar-sweetened beverages (SSB) are associated with higher cardiometabolic risk (11) (12) (13) .
To overcome these limitations, we have created 3 versions of plant-based diet indices using a graded approach: an overall plant-based diet index (PDI), which emphasizes consumption of all plant food while reducing animal food intake; a healthful plantbased diet index (hPDI), which emphasizes intake of healthy plant foods associated with improved health outcomes such as whole grains, fruits, and vegetables; and an unhealthful plant-based diet index (uPDI), which emphasizes consumption of less healthy plant foods known to be associated with a higher risk of several diseases (14) . In 3 U.S. cohorts, we previously documented that the PDI was inversely associated with type 2 diabetes risk with a stronger inverse association for hPDI and a positive association for uPDI (14) . In the present study, we examined the associations of these plant-based diet indices with CHD incidence in more than 200,000 male and female health professionals in the United States. 
DIETARY ASSESSMENT AND THE PLANT-BASED DIET
INDICES. Dietary data were collected using a semiquantitative food frequency questionnaire every 2 to 4 years. Participants were asked how often, on average, they consumed a defined portion of w130 food items over the previous year. There were 9 response categories ranging from "never or less than once/month" to "$6 times/day." The reliability and validity of the questionnaires have been described previously (15) (16) (17) (18) .
Using this dietary data, we created 3 versions of a plant-based diet for each food frequency questionnaire cycle for each cohort: PDI; hPDI; and uPDI (14) .
We created 18 food groups based on nutrient and culinary similarities within the larger categories of healthy plant foods, less healthy plant foods, and animal foods ( Table 1 ). Given that alcoholic beverages have different directions of association for various health outcomes, and margarine's fatty acid composition has changed over time from high trans to high unsaturated fats, we did not include these foods in the indices, but adjusted for them in the analysis. summed to obtain the indices. Higher intake of all indices reflected lower animal food intake (e.g., 5 to 6 vs. 3 servings/day comparing extreme PDI deciles). OUTCOME ASCERTAINMENT. CHD was defined as nonfatal myocardial infarction and fatal CHD. Participants self-reporting newly diagnosed CHD on the biennial questionnaires were asked permission to access their medical records to confirm diagnosis, which was done through blinded review by study physicians. To confirm diagnosis of nonfatal myocardial infarction, we used the World Health Organization criteria (19) of the presence of typical symptoms plus either elevated enzymes or diagnostic electrocardiographic findings. Cases that required hospital admission and were confirmed by interview or letter but for which medical records were unobtainable were included in the analysis as "probable."
Reports from next of kin or postal authorities were used to identify deaths, in addition to searching the National Death Index. Classification of CHD as the cause of death was done by examining autopsy reports, hospital records, or death certificates, using International Classification of Diseases-8th and -9th
Revisions (20) . CHD deaths were considered confirmed if fatal CHD was established through Age-adjusted 
RESULTS
At baseline, the indices ranged from a median of 42 to 44 in the lowest decile, to 66 to 68 in the highest decile (Online Table 1 ). Participants with higher scores on PDI and hPDI were older, more active, leaner, and less likely to smoke than were participants with lower scores. Conversely, high consumers of uPDI were younger, less active, and more likely to smoke than were low consumers. The proportion of participants with a history of diabetes decreased with increasing deciles of PDI and uPDI, but increased with higher hPDI intake. Animal food intake ranged from 5 to 6 servings per day in the highest decile to 3 to 4 servings per day in the lowest decile of the indices. Table 2 ). When we analyzed hPDI ( Table 3 ) and uPDI ( Tables 1 and 2 .
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Satija et al. Table 3 ). When we created the plant-based diet indices with quintiles of energy-adjusted food groups (instead of with quintiles of unadjusted food groups as we had originally done), the association of PDI with CHD became slightly stronger, but that of uPDI with CHD was slightly attenuated (Online In a previous analysis (14), we found similar associations of these 3 indices with type 2 diabetes.
Our current analysis extends the potentially protective association with hPDI to CHD. The mechanisms through which hPDI could reduce CHD risk are likely shared with the mechanisms for type 2 diabetes risk reduction (2, (24) (25) (26) (27) (28) (29) (30) (31) (32) . Specifically, greater adherence to hPDI would lead to diets high in dietary fiber, antioxidants, unsaturated fat, and micronutrient content, and low in saturated fat and heme iron content (Online Table 1 ), all of which could aid in weight loss/maintenance, enhance glycemic control and insulin regulation, improve lipid profile, reduce blood pressure, improve vascular health, decrease inflammation, and foster more favorable diet-gut microbiome interactions (e.g., through lowered levels of trimethylamine N-oxide), thereby lowering CHD risk. Greater adherence to uPDI, on the other hand, leads to diets with higher glycemic load and index; added sugar; and lower levels of dietary fiber, unsaturated fats, micronutrients, and antioxidants, which could result in higher CHD risk through the above-mentioned pathways. This is also illustrated in the fact that the associations of hPDI and uPDI with CHD incidence were slightly We also found that a healthier version of a plant-based diet index, which emphasizes plant foods known to be associated with improved health outcomes, is associated with substantially lower CHD risk. Contrarily, when intake of less healthy plant foods is emphasized, the opposite association was observed. When we examined associations of the 3 food categories with CHD risk, less healthy plant foods and animal foods were both associated with increased risk, with a potentially stronger association for less healthy plant foods. This highlights the wide variation in nutritional quality of plant foods, making it crucial to consider the quality of plant foods consumed in plant-rich diets.
When we examined a diet that emphasized both healthy plant and healthy animal foods, the asso- Analysis of the dose-response relationship of (A) the plant-based diet indices and (B) animal, healthy plant, and less healthy plant foods with CHD incidence was carried out after combining all 3 cohorts. Adjusted for age, smoking status, physical activity, alcohol intake, multivitamin use, aspirin use, family history of coronary heart disease (CHD), margarine intake, baseline hypertension, hypercholesterolemia, and diabetes, and updated body mass index. Also adjusted for post-menopausal The hazard ratios (HRs) and p values for men and women were obtained after combining all 3 cohorts. All other HR and p values were obtained by pooling estimates from the 3 cohorts using a fixed-effects model. Adjusted for age, smoking status, physical activity, alcohol intake, multivitamin use, aspirin use, family history of coronary heart disease (CHD), margarine intake, energy intake, baseline hypertension, hypercholesterolemia, and diabetes, and updated body mass index. Also adjusted Plant-Based Diets and CHD Risk
